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The IMPACT-WATER Model
To explore the relationships among water, environment, and food production, we
developed a global modeling framework, IMPACT-WATER, that combines an extension
of the International Model for Policy Analysis of Agricultural Commodities and Trade
(IMPACT) with a newly developed Water Simulation Model (WSM),1 IMPACT is a
partial equilibrium model of the agricultural  sector, representing a competitive agricul-
tural market for  crops and livestock. Demand is a function of prices, income, and
population growth. Growth in crop production in each country is determined by crop
and input prices and the rate of productivity growth. World agricultural commodity
prices are determined annually at levels that clear international markets. IMPACT
generates projections for crop area; yield; production; demand for food, feed, and
other uses; prices; and trade. For livestock, IMPACT projects numbers, yield, produc-
tion, demand, prices, and trade.
For this study we integrated the IMPACT model with WSM, a basin-scale model of
water resource use, to create a linked model, IMPACT-WATER. We made the linkage
by (1) incorporating water in the crop area and yield functions; and (2) simultaneously
determining water availability at the river basin scale, water demand by irrigation and
other sectors, and crop production. IMPACT-WATER divides the world into 69 spacial
units, including macro river basins in China, India, and the United States and aggre-
gated basins over other countries and regions. Domestic and industrial water demands
are estimated as a function of population, income, and water use efficiency for
irrigation at the basin level. Then water demand is incorporated as a variable in the
crop yield and area functions for  each of eight major food crops: wheat , rice, maize,
other coarse grains, soybeans, potatoes, yams and sweet potatoes, and cassava and
other roots and tubers. Water requirements for all other crops are estimated as a single
aggregate demand.
We treat water availability as a stochastic variable with observable probability
distributions. WSM simulates water availability for crops at a river basin scale, taking
into account precipitation and runoff, water use efficiency, flow regulation through
reservoir and groundwater storage, nonagricultural water demand, water supply
infrastructure and withdrawal capacity, and environmental requirements at the river
basin, country, and regional levels. Environmental impacts can be explored through
scenario analysis of committed instream and environmental flows, salt leaching
requirements for soil salinity control, and alternative rates of groundwater pumping.
1. For a more detailed description of the integrated model, see M. W. Rosegrant, X.
Cai, and S. A. Cline, World Water and Food to 2025: Dealing with Scarcity (Washing-
ton, D. C.: International Food Policy Research Instute, 2002)
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